Docket No.: 1293.1813 

TITLE OF THE INVENTION 

INK-JET PRINTHEAD AND METHOD OF MANUFACTURING THE INK-JET 

PRINTHEAD 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2002-62115, filed 
October 11, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to an ink-jet printhead and a method of manufacturing 
the ink-jet printhead, and more particularly, to an ink-jet printhead having an improved structure 
preventing deformation of a nozzle plate, filtering out impurities remaining in ink, and preventing 
a head chip from being damaged by cracks, and a method of manufacturing the ink-jet 
printhead. 

2. Description of the Related Art 

[0003] In general, ink-jet printheads are devices for printing a predetermined color image by 
ejecting small volumes of droplets of printing ink at desired positions on a recording sheet. 
These ink-jet printheads are divided by two driving methods according to an ink ejection 
mechanism: ink-jet printheads using a thermal driving method of ejecting ink droplets by an 
expansion force of bubbles generated in ink by a heat source, and ink-jet printeheads using a 
piezoelectric driving method of ejecting the ink droplets by a pressure applied to the ink due to 
deformation of a piezoelectric body. 

[0004] Hereinafter, the ink ejection mechanism in the thermal ink-jet printheads will be 
described in greater detail. When current having a pulse shape flows through a heater formed 
of a resistance heating material, heat is generated in the heater, and the ink adjacent to the 
heater is instantaneously heated to about 300 °C. As such, ink is boiled, and the bubbles are 
generated in the ink, expand, and apply the pressure to an inside of an ink chamber filled with 
the ink. As a result, the ink in the vicinity of a nozzle is ejected in a droplet shape through 
nozzles of the ink chamber. 
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[0005] Here, the thermal driving method includes a top-shooting method, a side-shooting 
method, and a back-shooting method according to a growth direction of the bubbles and an 
ejection direction of the ink droplets. 

[0006] The top-shooting method is a method in which the growth direction of the bubbles is 
the same as the ejection direction of the ink droplets. The side-shooting method is a method in 
which the growth direction of the bubbles is perpendicular to the ejection direction of the ink 
droplets. The back-shooting method is a method in which the growth direction of the bubbles is 
opposite to the ejection direction of the ink droplets. 

[0007] The ink-jet printheads using the thermal driving method should satisfy the following 
requirements. First, manufacturing of the ink-jet printheads has to be simple, costs have to be 
low, and mass a production thereof has to be possible. Second, in order to obtain a high-quality 
image, a crosstalk between adjacent nozzles has to be suppressed and an interval 
therebetween has to be narrow, that is, in order to increase the number of dots per inch (DPI), a 
plurality of nozzles has to be arranged with narrow intervals therebetween. Third, in order to 
perform a high-speed printing operation, a period in which the ink chamber is refilled with ink 
after the ink is ejected from the ink chamber, has to be as short as possible, and heated ink has 
to be quickly cooled such that a driving frequency can increase. 

[0008] FIGS. 1 A and 1 B show a conventional ink-jet printhead using a thermal driving 
method. FIG. 1A is a sectional perspective view of a structure of the conventional ink-jet 
printhead, and FIG. 1B is a cross-sectional view illustrating operations of ejecting ink droplets in 
the conventional ink-jet printhead, disclosed in U.S. Patent No. 4,882,595. Referring to FIGS. 
1A and 1B, the conventional ink-jet printhead using the thermal driving method includes a 
substrate 10, a barrier wall 14 which is formed on the substrate 10 and defines an ink chamber 
26 and an ink channel 24, a heater 12 installed under the ink chamber 26, and a nozzle plate 18 
having a nozzle 16 through which ink droplets 29' are ejected . When a current having a pulse 
shape is supplied to the heater 12 and heat is generated from the heater 12, ink 29 filled in the 
ink chamber 26 is heated, thereby generating bubbles 28 in the ink 29. The bubbles 28 expand 
continuously such that a pressure is applied to the ink 29 filled in the ink chamber 26 and the ink 
droplets 29' are ejected through the nozzle 16 to an outside of the ink-jet printhead. 
Subsequently, the ink 29 is supplied to the ink chamber 26 through the ink channel 24 from a 
manifold 22, and the ink chamber 26 is refilled with the ink 29. 



2 



Docket No.: 1293.1813 

[0009] However, in the above conventional ink-jet printhead, the ink channel 24 or the nozzle 
16 is clogged with impurities remaining in the ink 29 such that the ink 29 is not well supplied to 
the ink channel 24 or the nozzle 16. Also, cracks occur at both sides of a surface of the 
substrate 10 in which the manifold 22 is formed, such that a head chip of the ink-jet printhead 
may be damaged. Meanwhile, since the ink-jet printhead as described above is manufactured 
by attaching the nozzle plate 18 to the substrate 10, a process of manufacturing the ink-jet 
printhead becomes complicated, and a misalignment may occur during the attaching process. 

[0010] FIG. 2 shows another conventional ink-jet printhead proposed to solve the above 
problems and is a sectional perspective view of a structure of the conventional ink-jet printhead 
disclosed in U.S. Patent No. 5,912,685. Referring to FIG. 2, the ink-jet printhead includes a 
substrate 1 , a barrier wall 2 which is formed on the substrate 1 , a barrier layer 3 which defines 
an ink channel 7 together with the barrier wall 2, a heater 4 installed under an ink chamber 9, 
and a nozzle plate 5 in which a nozzle 6 is formed. In the above structure, ink is sent into the 
ink chamber 9 through the ink channel 7 formed by the barrier wall 2 and the barrier layer 3 from 
a manifold 8. Thus, ink of which impurities are filtered out is supplied to the ink chamber 9. 

[0011] However, in the above ink-jet printhead, when a large amount of the impurities remain 
in the ink, the ink channel 7 is clogged with the impurities such that the ink cannot be supplied 
any longer to the ink chamber 9. Meanwhile, as described above, cracks may occur at both 
sides of a surface of the substrate 1 in which the manifold 8 is formed, and a process of 
manufacturing the ink-jet printhead becomes complicated. 

SUMMARY OF THE INVENTION 

[0012] The present invention provides an ink-jet printhead having an improved structure by 
which deformation of a nozzle plate is prevented, in which impurities remaining in ink are filtered 
out, and in which a head chip is prevented from being damaged by cracks, and a method of 
manufacturing the ink-jet printhead. 

[0013] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0014] Accordingly, according to an aspect of the present invention, an ink-jet printhead 
includes a substrate in which a manifold supplying ink is formed, a nozzle plate which is formed 
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to be spaced-apart from the substrate by a predetermined gap and in which a nozzle through 
which the ink is ejected is formed, a barrier wall which seals a space formed between the 
substrate and the nozzle plate to define an ink chamber filled with the ink to be ejected, an ink 
channel connected to the ink chamber, and an ink feed hole connecting the ink channel to the 
manifold, and an insulating layer which is formed on the substrate and forms lower walls of the 
ink chamber, the ink channel, and the ink feed hole, where a heater generating bubbles by 
heating the ink filled in the ink chamber is formed on the lower walls of the ink chamber. The ink 
feed hole includes a plurality of through holes which perforate the insulating layer and through 
which the ink channel is connected to the manifold, and a plurality of posts which are formed on 
the insulating layer and support the nozzle plate. 

[0015] According to another aspect of the present invention, the through hole is formed to 
have the same depth as the insulating layer, or to be deeper than the insulating layer by etching 
the insulating layer and a surface of the substrate. 

[0016] According to another aspect of the present invention, the barrier wall and the posts 
are formed of polyimide. 

[0017] In the ink-jet printhead according to the present invention, the nozzle plate is 
prevented from being deformed downward by the posts formed in the insulating layer, and the 
ink of which impurities are filtered out through the through hole formed in the insulating layer 
can be supplied to the ink chamber. In addition, a damage of a head chip caused by cracks 
which occur on the surface of the substrate, can be prevented. 

[0018] According to another aspect of the present invention, a method of manufacturing an 
ink-jet printhead includes forming an insulating layer on a surface of a substrate and forming a 
heater on the insulating layer, forming a plurality of grooves having a predetermined depth in the 
insulating layer, forming a barrier wall which defines an ink chamber, an ink channel, and an ink 
feed hole and forming a plurality of posts on the insulating layer in which the grooves are 
formed, coating a predetermined material on the insulating layer on which the barrier wall and 
the posts are formed, and plaining top surfaces of the barrier wall and the posts, forming a 
nozzle plate on the top surfaces of the barrier wall and the posts, forming a nozzle through 
which the predetermined material is exposed in the nozzle plate, forming a manifold through 
which the predetermined material filled in the grooves is exposed by etching a back surface of 
the substrate, and forming the ink chamber, the ink channel, and the ink feed hole by removing 
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the predetermined material exposed through the nozzle and the manifold. Here, it is possible 
that the forming of the barrier wall includes forming a predetermined material layer on the 
insulating layer and patterning the material layer to form the barrier wall and the posts. 

[0019] It is possible that the material layer is formed of polyimide. 

[0020] In the method of manufacturing the ink-jet printhead according to another aspect of 
the present invention, the ink-jet printhead is monolithically manufactured such that a process of 
manufacturing the ink-jet printhead can be simplified and a misalignment which may occur 
during a process of attaching the nozzle plate to the substrate can be prevented. 

[0021] According to another aspect of the present invention, an ink-jet printhead includes a 
substrate having a manifold supplying ink, a nozzle plate having a nozzle, a barrier wall formed 
between the substrate and the nozzle plate to form an ink chamber communicating with the 
manifold and the nozzle, and a plurality of posts disposed in the ink chamber, formed between 
the substrate and the nozzle plate, and spaced-apart from each other to support the nozzle 
plate with respect to the substrate. 

[0022] According to another aspect of the present invention, an ink-jet printhead includes a 
substrate having a manifold supplying ink, a nozzle plate having a nozzle, a barrier wall formed 
between the substrate and the nozzle plate to form an ink chamber and an ink feed hole portion 
communicating with corresponding ones of the nozzle and the manifold, and a plurality of posts 
disposed in the ink chamber, formed between the substrate and the nozzle plate, and spaced- 
apart from the barrier wall to support the nozzle plate with respect to the substrate. 

[0023] According to another aspect of the present invention, an ink-jet printhead includes a 
substrate having a manifold supplying ink, an insulation layer formed on a surface of the 
substrate having at least one through hole communicating with the manifold, a nozzle plate 
having first and second nozzles, a barrier wall formed between the insulation layer and the 
nozzle plate to form first and second ink chambers communicating with corresponding ones of 
the first and second nozzles of the nozzle plate, an ink feed hole portion communicating with the 
through hole, and first and second ink channels disposed between the ink feed hole portion and 
corresponding ones of the ink chambers, with the insulation layer and the nozzle plate, and a 
post disposed in the ink feed hole portion, formed between the insulation layer and the nozzle 
plate, and spaced-apart from the barrier wall to support the nozzle plate with respect to the 
substrate. 
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[0024] According to another aspect of the present invention, a method of manufacturing a 
printhead includes forming a manifold on a substrate to supply ink, forming a nozzle on a nozzle 
plate, forming a barrier wall between the substrate and the nozzle plate to form an ink chamber 
communicating with the manifold and the nozzle, and removing a portion of the barrier wall to 
form a plurality of posts in the ink chamber, the posts formed between the substrate and the 
nozzle plate and spaced-apart from each other to support the nozzle plate with respect to the 
substrate. 

[0025] According to another aspect of the present invention, a method of manufacturing a 
printhead includes forming a manifold on a substrate to supply ink, forming a nozzle on a nozzle 
plate, forming a barrier wall between the substrate and the nozzle plate to form an ink chamber 
and an ink feed hole portion communicating with corresponding ones of the nozzle and the 
manifold, and removing a portion of the barrier wall to form a plurality of posts in the ink 
chamber, the posts formed between the substrate and the nozzle plate and spaced-apart from 
the barrier wall to support the nozzle plate with respect to the substrate. 

[0026] According to another aspect of the present invention, a method of manufacturing a 
printhead includes forming a manifold on a substrate to supply ink, forming an insulation layer 
on a surface of the substrate, forming at least one through hole communicating with the 
manifold on the insulation layer, causing a nozzle plate to have first and second nozzles, 
forming a barrier wall between the insulation layer and the nozzle plate to define first and 
second ink chambers communicating with corresponding ones of the first and second nozzles of 
the nozzle plate, an ink feed hole portion communicating with the through hole, and first and 
second ink channels disposed between the ink feed hole portion and corresponding ones of the 
ink chambers, with the insulation layer and the nozzle plate, and forming a post disposed in the 
ink feed hole portion, formed between the insulation layer and the nozzle plate, and spaced- 
apart from the barrier wall to support the nozzle plate with respect to the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] These and other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the preferred embodiments, taken in 
conjunction with the accompanying drawings of which: 
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FIGS. 1A and 1B show a sectional perspective view of a structure of a conventional ink- 
jet printhead and a cross-sectional view illustrating an operation of ejecting ink droplets in the 
conventional ink-jet printhead of FIG. 1 A, respectively; 

FIG. 2 is a sectional perspective view of a structure of another conventional ink-jet 
printhead; 

FIG. 3 is a schematic plan view illustrating an ink-jet printhead according to an 
embodiment of the present invention; 

FIG. 4 is an enlarged plan view of portion A shown in FIG. 3; 

FIG. 5 is a cross-sectional view of the ink-jet printhead taken along line V-V of FIG. 4; 

FIG. 6 is a plan view illustrating an ink feed hole of the ink-jet printhead shown in FIG. 4; 

FIG. 7 is a cross-sectional view illustrating an ink-jet printhead according to another 
embodiment of the present invention; 

FIGS. 8 through 16 are cross-sectional views illustrating a method of manufacturing the 
ink-jet printhead shown in FIG. 5; and 

FIG. 17 illustrates a method of manufacturing the ink-jet printhead shown in FIG. 7. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0028] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0029] Hereinafter, the present invention will be described in detail by describing preferred 
embodiments of the invention with reference to the accompanying drawings. This invention 
may, however, be embodied in many different forms and should not be construed as being 
limited to the embodiments set forth herein. The same reference numerals denote elements 
having the same functions, and the size and thickness of an element may be exaggerated for 
clarity of explanation. It will be understood that when a layer is referred to as being on another 
layer or on a substrate, it can be directly on the other layer or on the substrate, or intervening 
layers may also be present. 

[0030] FIG. 3 is a schematic plan view illustrating an ink-jet printhead according to an 
embodiment of the present invention. Referring to FIG. 3, ink ejection units 103 are arranged in 
two rows, and bonding pads 101 are electrically connected to corresponding ones of the ink 
ejection units 103. In FIG. 3, although the ink ejection units 103 are arranged in two rows, the 
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ink ejection units 103 may be arranged in one row or three or more rows so as to improve a 
printing resolution. 

[0031] FIG. 4 is an enlarged plan view of a portion A shown in FIG. 3, and FIG. 5 is a cross- 
sectional view illustrating a vertical structure of the ink-jet printhead taken along line V-V of FIG. 
4. Referring to FIGS. 4 and 5, the ink-jet printhead includes a substrate 100 in which a manifold 
102 is formed, a nozzle plate 118 formed to be spaced-apart from the substrate 100 by a gap, a 
barrier wall 120 which is interposed between the substrate 100 and the nozzle plate 1 18 to 
define an ink channel 105 and an ink feed hole 150, and an insulating layer 1 14 formed on a 
surface of the substrate 100. 

[0032J First, a silicon substrate that is widely used to manufacture integrated circuits (ICs) is 
used for the substrate 100. The manifold 102 to be connected to an ink reservoir (not shown) in 
which ink is stored, is formed to be perpendicular to the surface of the substrate 100. 

[0033] The nozzle plate 1 18 is formed to be spaced-apart from the substrate 100 by the gap 
and forms upper walls of the ink chamber 106, the ink channel 105, and the ink feed hole 150. 
A nozzle 104 through which the ink is ejected is formed in the nozzle plate 118 to correspond to 
a center of the ink chamber 106. 

[0034] The barrier wall 120 seals a space formed between the substrate 100 and the nozzle 
plate 118 to define the ink chamber 106, the ink channel 105, and the ink feed hole 150. It is 
possible that the barrier wall 120 is formed of photosensitive polyimide. 

[0035] The ink to be ejected is filled in the ink chamber 106, and the ink is supplied from the 
manifold 102. Meanwhile, an ink passage which connects the manifold 102 to the ink chamber 
106, is formed between the manifold 102 and the ink chamber 106. The ink passage includes 
the ink channel 105 and the ink feed hole 150. The ink channel 105 is connected to the ink 
chamber 106 and is formed on the same plane as the ink chamber 106. The ink feed hole 150 
connects the ink channel 105 to the manifold 102 and is formed on the same plane as the ink 
chamber 106 and the ink channel 105. 

[0036] The insulating layer 1 14 is formed on the surface of the substrate 100 and forms lower 
walls of the ink chamber 106, the ink channel 105, and the ink feed hole 150. It is possible that 
the insulating layer 1 14 is formed of a silicon oxide layer or tetraethylorthosilicate (TEOS) oxide 
layer. 
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[0037] A heater 108 which generates bubbles by heating the ink filled in the ink chamber 
106, is formed on the insulating layer 1 14 to correspond to a center of the ink chamber 106. 
The heater 108 is formed of a resistance heating material, such as an impurity-doped polysilicon 
layer or a tantalum-aluminum alloy layer. Meanwhile, an electrode (not shown) supplying 
current having a pulse shape is connected to the heater 108. The electrode is electrically 
connected to bonding pads (101 of FIG. 3). The electrode is formed of the same material as the 
bonding pads (101 of FIG. 3), for example, metals, such as aluminum or aluminum alloy. 
Meanwhile, although not shown, a plurality of passiavation layers may be formed on the 
insulating layer 114. 

[0038] Meanwhile, the ink feed hole 150 which connects the manifold 102 to the ink channel 
105, includes a plurality of through holes 152 and a plurality of posts 151 formed on the 
insulating layer 1 14. The through hole 152 is formed in the insulating layer 1 14 formed on the 
surface of the substrate 100 so that the ink enters the ink channel 105 from the manifold 102. 
Here, the through hole 152 is formed to the same depth as the thickness of the insulating layer 
114. As such, the ink in the manifold 102 enters the ink channel 105 after the impurities are 
filtered out through the through holes 152. Meanwhile, the posts 151 are formed on the 
insulating layer 114. In this case, a top surface of each of the posts 151 contacts a lower 
surface of the nozzle plate 1 18 so as to support the nozzle plate 118. As a result, the nozzle 
plate 1 18 is not deformed downward. Meanwhile, the number or arrangement of the through 
holes 152 and the posts 151 may vary so as to optimize ink ejection characteristics. As a 
modification example, an ink feed hole 150' including through holes 152' and posts 151' which 
are arranged in a manner different from that of FIG. 4, are shown in FIG. 6. 

[0039] FIG. 7 is a cross-sectional view illustrating of an ink-jet printhead according to another 
embodiment of the present invention. Referring to FIG. 7, an ink feed hole 250 includes a 
plurality of through holes 252 and a plurality of posts 251. Here, the through holes 252 are 
formed to be deeper than the insulating layer 1 14 by etching a surface of the insulating layer 
114 and the surface of the substrate 1 00. Thus, cracks which may occur on the surface of the 
substrate 100, can be more effectively prevented. 

[0040] In the above structure, when a current signal having a pulse shape is supplied to the 
heater 108 from a circuit (not shown) embedded in a head chip in a state where the ink is filled 
in the ink chamber 106, heat is generated in the heater 108, and thus, the ink on the heater 108 
is heated. Next, if a temperature of the ink on the heater 108 is about 300°C, the ink is boiled, 
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and bubbles are generated in the ink. Thus, due to the bubbles in a high-pressure gas state, 
ambient ink in a liquid state is pushed and expanded. Due to an expansion force of the 
bubbles, the ink in the ink chamber 106 is ejected through the nozzle 104 to an outside of the 
ink-jet printhead. Next, when the applied current is cut off, the ink in the ink chamber 106 is 
cooled, and the bubbles contract and disappear. In this case, the ink of which impurities are 
filtered out through the ink feed holes 150, 150\ and 250 and the ink channel 105 from the 
manifold 102 reenters the ink chamber 106. 

[0041] As described above, in the ink-jet printhead according to the present invention, the ink 
of which impurities are filtered out through the plurality of through holes 152, 152', and 252 is 
supplied to the ink chamber 106, and simultaneously, the cracks which may occur on the 
surface of the substrate 100, can be prevented, and thus, damage of the head chip can be 
reduced. Also, the posts 151, 151 \ and 251 which support the nozzle plate 1 18 are formed on 
the insulating layer 1 14 such that the deformation of the nozzle plate 118 can be prevented and 
the impurities remaining in the ink can be filtered out once again. 

[0042] Hereinafter, a method of manufacturing the ink-jet printhead according to the present 
invention will be described. 

[0043] FIGS. 8 through 16 are cross-sectional views illustrating a method of manufacturing 
the ink-jet printhead shown in FIG. 5. 

[0044] FIG. 8 illustrates a case where the insulating layer 1 14 is formed on the surface of the 
substrate 100 and the heater 108 is then formed on the insulating layer 1 14. Referring to FIG. 
8, in the present embodiment, a silicon substrate having the thickness of about 500 pm is used 
for the substrate 100. This is because a silicon wafer that is widely used to manufacture 
semiconductor devices can be used and thus is effective in mass production. 

[0045] Subsequently, the insulating layer 1 14 is formed on the surface of the silicon substrate 
100. The insulating layer 114 may be a silicon oxide layer formed by oxidizing the surface of the 
substrate 100, or the TEOS oxide layer that is coated through deposition. Meanwhile, an oxide 
layer 1 15 is also formed on a lower surface of the silicon substrate 100. The insulating layer 114 
forms lower walls of the ink chamber 106, the ink channel 105, and the ink feed hole 150, as 
described later. 
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[0046] Meanwhile, only a part of the silicon wafer is shown in FIG. 8, and the ink-jet printhead 
according to the present invention is manufactured in several tens through hundreds of chips 
(head chips) on one wafer. 

[0047] Next, the heater 108 is formed on the insulating layer 114. An impurity-doped 
polysilicon layer or a tantalum-aluminum alloy layer is deposited on the insulating layer 1 14 and 
patterned in a predetermined shape, thereby forming the heater 108. 

[0048] Next, although not shown, the electrode to be electrically connected to the heater 108 
is formed. The electrode is formed by depositing metals which have a good conductivity, and 
can be an easily patterned material, i.e., aluminum or aluminum alloy, and patterning the easily 
patterned material. In this case, a metallic layer forming the electrode is patterned so that an 
interconnection (not shown) and the bonding pads (101 of FIG. 3) are simultaneously formed 
another portion of the substrate 100. Meanwhile, a plurality of passivation layers protecting the 
heater 108 and the electrode may be formed on the insulating layer 1 14 on which the heater 
108 and the electrode are formed. 

[0049] FIG. 9 illustrates a case where a plurality of grooves 1 17 are formed in the insulating 
layer 114 formed on the substrate 100. 

[0050] Specifically, an etch mask which defines a region to be etched on the insulating layer 
1 14, is prepared, and the grooves 117 through which the surface of the substrate 100 is 
exposed, are formed by etching the insulating layer 1 14 exposed by the etch mask. The 
number and arrangement of the grooves 117 may vary with ink ejection characteristics, unlike in 
FIG. 9. 

[0051] FIG. 10 illustrates a predetermined material layer 220 on the insulating layer 1 14 in 
which the grooves 1 17 are formed. Here, the material layer 220 is formed of photosensitive 
polyimide. 

[0052] FIG. 1 1 illustrates a case where the material layer 220 is patterned and the barrier 
wall 120 and the posts 151 are formed on the insulating layer 114. 

[0053] Specifically, the material layer 220 formed of photosensitive polyimide is exposed and 
etched using another etch mask, thereby forming the barrier wall 120 and the posts 151. Here, 
the number and arrangement of the posts 151 may vary with the ink ejection characteristics, 
unlike in FIG. 11. The barrier wall 120 defines a space formed between the ink chamber 106, 
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the ink channel 105, and the ink feed hole 150. Also, the posts 151 are formed to the same 
height as the barrier wall 120. Thus, the posts 151 and the barrier wall 120 support a nozzle 
plate. 

[0054] FIG. 12 illustrates a case where a predetermined material layer 320 is formed on the 
insulating layer 114 in which the barrier wall 120 and the posts 151 are formed and a top 
surface[s] of the barrier wall 120 and the posts 151 are plained. Here, the material layer 320 is 
formed of polyimide. 

[0055] FIG. 13 illustrates a case where the nozzle plate 118 is formed on the top surfaces of 
the barrier wall 120 and the posts 151 in a state shown in FIG. 12. 

[0056] The nozzle plate 118 forms upper walls of the ink chamber 106, the ink channel 105, 
and the ink feed hole 150. 

[0057] FIG. 14 illustrates a case where the nozzle 104 is formed in the nozzle plate 118. 
Specifically, the nozzle plate 1 18 is exposed using another etch mask and etched, thereby 
forming the nozzle 104 through which the ink is ejected. As a result, a surface of the material 
layer 320 formed on the insulating layer 1 14 is exposed through the nozzle 104. 

[0058] FIG. 15 illustrates a case where the manifold 102 is formed in the substrate 100. 

[0059] Specifically, the oxide layer formed on the lower surface of the silicon substrate 100 is 
patterned, thereby forming another etch mask which defines a region to be etched. 
Subsequently, a wet or dry etch process is performed on the lower surface of the silicon 
substrate 100 exposed by the etch mask, thereby forming the manifold 102 which perforates the 
substrate 100. As such, a lower wall of the material layer 320 formed with the above-described 
grooves (117 of FIG. 8) is exposed through the manifold 102. 

[0060] FIG. 16 illustrates a case where the ink chamber 106, the ink channel 105, and the ink 
feed hole 150 are formed. When the material layer (320 of FIG. 15) exposed through the nozzle 
104 and the manifold 102 is etched and removed, the ink chamber 106, the ink channel 105, 
and the ink feed hole 150 are formed. 

[0061] FIG. 17 illustrates a method of manufacturing the ink-jet printhead shown in FIG. 7 
and a case where a plurality of grooves 217 are formed to be deeper than the insulating layer 
114. Specifically, when the surface of the substrate 100 exposed through the grooves (117 of 



12 



Docket No.: 1293.1813 
FIG. 9) in the operation shown in FIG. 9 is etched, the grooves 217 are formed to be deeper 
than the insulating layer 114. Subsequently, after undergoing the same operations as the 
above-described operations shown in FIGS. 10 through 15, the ink-jet printhead shown in FIG. 7 
is manufactured. 

[0062] As described above, in the method of manufacturing the ink-jet printhead according to 
the present invention, the ink-jet printhead is monolithically manufactured such that a process of 
manufacturing the ink-jet printhead can be simplified and a misalignment which may occur 
during a process of attaching the nozzle plate to the substrate can be prevented. 

[0063] Accordingly, other materials may be used for each element of the ink-jet printhead in 
the present invention. In addition, the above-described method of depositing and forming each 
material is merely an example, and various deposition and etch methods may be applied in the 
present invention. In addition, in the method of manufacturing the ink-jet printhead of the 
present invention, the order of the operations may be changed. 

[0064] As described above, the method of manufacturing the ink-jet printhead according to 
the present invention has the following advantages. 

[0065] First, the ink of which impurities are filtered out through the through hole formed in the 
insulating layer can be supplied to the ink chamber such that the ink ejection characteristics can 
be improved. In addition, the cracks which occur on the surface of the substrate can be 
reduced such that the damage of the head chip can be prevented. Second, the nozzle plate is 
prevented from being deformed downward by the posts formed in the insulating layer, and the 
impurities remaining in the ink which passes through the through hole can be filtered once 
again. Third, the ink-jet printhead is monolithically manufactured such that the process of 
manufacturing the ink-jet printhead can be simplified. 

[0066] While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and scope of 
the invention as defined by the appended claims and their equivalent 



13 



